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In  hydrophobic  surfaces 


POSS  Polymer  Incorporation 


POSS  Blending 
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Solar  UV  and  VUV  radiation 

-  VUV  wavelengths  in  LEO  extend  below  290nm. 

-  Bond  scission  and  radical  formation  can  lead  to  embrittl 
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Self-Passivating/Self-Rigidizing/Self-Healing  based  on  nanocomposite 
incorporation 


DeGroh,  K.K.,  Banks,  B.A.,  J.  Spacecraft  and  Rockets,  Vol.  31,  No.  4,  656-664  (1994) 
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60  wt  %  POSS-Polyurethane 
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exposure  following  the  63-hr  exposure. 


Y  O-Atom  Etching  Experiment  (~10  DAYS  IN  LEO) 

Total  AO  fluence  of  8.47  x  1020  atoms  cm'2  (100,000  pluses 
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Scanning  Length  (mm) 

Significantly  improved  oxidation  resistance  due  to  a  rapidly  formed 
like,  passivating  and  self-healing  silica  layer  preventing  further  degrad 
underlying  virgin  polymer. 
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POSS  can  be  blended  with  most  fluoropolymers. 

Supercritical  methods  may  allow  fluorinated  POSS  to 
be  incorporated  into  PTFE. 


Surface  Properties 


These  low  surface  energy  polymers  may  lead  to 
anti-icing  or  non-wetting  applications. 
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w  Hydrosilylation 
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Yield  based  on  methylene  to  vinyl  proton  ratio  in  NMR. 
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Problem: 

Dehydrogenative  silylation  product  also  gives  vinyl  peaks 

in  NMR  spectra 
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Fluorinated  POSS  may  also  be  useful  to  decrease 
surface  energy  in  hydrophobic  surfaces. 
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Mechanism 


Hydrosilylation  competes  with 


CO 


Rh  species  produced  by  (3-hydride  elimination 
hydrogenates  unreacted  alkene. 
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